We explored a theoretical model of relations between students' perceptions of emotional support, numeracy, and assessment for learning and their perceptions of relevance of schoolwork, motivation, persistence, and mastery experiences. We also investigated possible differences between students in lower-and upper secondary school. Participants were 44 702 students in 8th to 13th grade in Norway. The data was analyzed by means of structural equation modeling. The results revealed moderate to strong correlations between the three aspects of the learning environment. In general, they related positively to the outcome variables. However, the relations were almost entirely mediated through relevance and motivation. The present study adds to our understanding of how to work with the learning environment.
Introduction
In recent years, Norwegian educators at different levels have focused especially on three aspects of the learning environment in order to promote student motivation and learning; teacher support, promotion of basic skills, and assessment for learning. A number of studies provide strong evidence that teacher support is predictive of student engagement and motivation, adaptive learning strategies, and achievement (e.g., Furrer & Skinner, 2003; Niehaus, Rudasill, & Rakes, 2012; Pianta, Hamre, & Stuhlman, 2003) . Furthermore, promotion of basic skills (see, Norwegian Directorate for Education and Training, 2012) , such as literacy and numeracy, are stressed because they are regarded as necessities for lifelong learning and active participation in work and civic life. For instance, studies show that numeracy is related to community participation, engagement in lifelong learning, and health (OECD & Statistics Canada, 2000; Roberts & Fawcett, 1998) . Numeracy is also linked to different educational outcomes such as motivation (e.g., Green, Nelson, Martin, & Marsh, 2006) and increased likelihood for entering higher education (Marks, Fleming, Long, & McMillan, 2000) . Finally, assessment for learning is a method for promoting effective and meaningful instruction to improve teaching and subsequent student learning experiences (Black & Wiliam, 1998b; Tannehill, Mars, & MacPhail, 2013; Wiliam, 2011) . Studies indicate that successful implementation of assessment for learning increase student learning and achievement (Black & Wiliam, 2010; Wiliam, 2011) and motivation (McMillan et al., 2010; Yin et al., 2008) .
The purpose of the present study was to explore a theoretical model of relations by using data from the national Norwegian Pupil Survey. We investigated relations between students' perceptions of the three aspects of the learning environment presented above and their perceptions of relevance of schoolwork, motivation, persistence, and mastery experiences. An important research question for the study was whether and to what degree perceptions of school relevance, motivation, and persistence mediated the relation between the aspects of the learning environment and mastery experiences. In addition, we wanted to investigate the correlations between the three aspects of the learning environment. Another purpose of the study was to explore whether the testing of the theoretical model supported the specification of equal structural weights for students in lower secondary school and upper secondary school. The comparison of the model was included to investigate the relative impact of the aspects of the learning environment on the motivational and behavioral outcomes.
Theoretical Perspectives
Initially we present the theoretical frameworks related to the three aspects of the learning environment. In our theoretical model of relations, we consider these as correlated exogenous variables. We then present theoretical perspectives related to the outcome variables; relevance of schoolwork, motivation, persistence, and mastery experiences, respectively.
Aspects of the Learning Environment

Emotional Support
A commonly measured aspect of the multidimensional construct of teacher social support is emotional support (see, House, 1981; Malecki & Demaray, 2003; Suldo et al., 2009 ). Definitions of emotional support typically include students' perceptions of their teachers' communications of empathy and care, as well as trust, warmth, and respect (Langford, Bowsher, Maloney, & Lillis, 1997; Patrick, Ryan, & Kaplan, 2007; Wang & Eccles, 2012) . Theoretically, one may distinguish between general and specific emotional support. General emotional support refers to students' general perception of teachers' communications of empathy and care, whereas specific emotional support refers to support in particular situations, for instance, when a student is struggling with schoolwork or is being bullied. A review of some of the measures of emotional support indicates that the construct has almost entirely been measured as students' general perception of the teachers (e.g., De Wit, Karioja, Rye, & Shain, 2011; Wentzel, Battle, Russell, & Looney, 2010) .
Similar to perceptions of emotional support are the students' feelings of belonging or relatedness at school (e.g., Marchand & Skinner, 2007) . Even though emotional support and relatedness are theoretical distinct constructs, one may assume that they are related. That is, one may regard feeling of relatedness as consequences of emotional support, partially explaining the impact of emotional support on students' motivational responses (e.g., Federici & Skaalvik, 2014a , 2014b Marchand & Skinner, 2007) . For instance, self-determination theory stress that relatedness is a basic need that when fulfilled provide the required emotional security that individuals need to actively explore and effectively address their worlds, thus increasing intrinsic motivation Martin & Dowson, 2009; .
Previous research consistently reveals that students' perceptions of the teachers as emotionally supportive are associated with a range of adaptive motivational and behavioral outcomes such as intrinsic motivation (E. M. Skaalvik & S. Skaalvik, 2013; Wentzel, 1994) , engagement (Patrick, Kaplan, & Ryan, 2011) , and academic initiative (Danielsen, Wiium, Wilhelmsen, & Wold, 2010) . Also, increased perceptions of social support are positively related to effort (Goodenow & Grady, 1993) , self-efficacy (Skaalvik, Federici, & Klassen, 2015) , and academic achievement (Federici & Skaalvik, 2014a) . Based on these studies we expected a positive relation between the students' perceptions of emotional support and the motivational and behavioral constructs included in the present study.
Basic Skills-Numeracy
The curriculum in Norway is defined on a national basis and emphasizes the promotion of five basic skills across all subjects and grades (Ministry of Education and Research, 2004) . These consists of oral, reading, writing, digital, and numeracy skills, and are being considered as basic for learning in school and for participation in work and social life. Furthermore, the acquisition of the skills is regarded as fundamental to learning in all subjects, as well as a prerequisite for students to show their competence and qualifications (Norwegian Directorate for Education and Training, 2012; Ministry of Education and Research, 2004 ).
The present study focus on numeracy skills also referred to as mathematical literacy in the research literature (e.g., Jablonka, 2003; OECD, 2013) . Definitions of numeracy typically include the ability of applying mathematics in different situations and across contexts. For instance, the Programme for International Students Assessment (PISA) defines mathematical literacy as "an individual's capacity to formulate, employ, and interpret mathematics in a variety of contexts. It includes reasoning mathematically and using mathematical concepts, procedures, facts and tools to describe, explain and predict phenomena" (OECD, 2013, p. 28) . According to Bussière et al. (2001) an important aspect of numeracy is that it includes wider uses of mathematics in people's lives, rather than just mastering them within a school curriculum. Thus, numeracy is not a synonym for school mathematics, but mathematics in school has an important role in providing the foundation for young children and adolescents to develop adequate numeracy skills (Jablonka, 2003; OECD, 2013; Rothman & McMillan, 2003) . Willis (1998) therefore argue that one way to promote numeracy or mathematical literacy is by letting students solve real-world problems and assignments across subjects as a mean to bridge the gap between school mathematics and the real world. ies.ccsenet.org International Education Studies Vol. 9, No. 10; 2016 Research indicate positive associations between numeracy and different motivational outcomes such as intrinsic and extrinsic motivation (Thompson, Wylie, Mulhern, & Hanna, 2015; Thomson, Cresswell, & De Bortoli, 2004) , engagement (Green et al., 2006) , and self-efficacy (Ozgen, 2013; Stevens, Olivárez, & Hamman, 2006) . As the present study defined numeracy as an aspect of the learning environment, we wanted to explore how students' perceptions of teachers' implementation of mathematics across subjects related to their perceptions of relevance, motivation, persistence, and mastery experiences. Based on previous studies, we anticipated perceived numeracy to relate positively to the motivational and behavioral constructs. Especially, we expected that higher levels of perceived numeracy would increase the students' perceptions of relevance of schoolwork.
Assessment for Learning
Assessment for learning is typically described as a process where both teachers and students recognize and respond to student learning in order to enhance learning, during learning (e.g., Cowie & Bell, 1999; Wiliam, 2011) . For instance, the Assessment Reform Group (ARG) defines assessment for learning as "any assessment for which the first priority in its design and practice is to serve the purpose of promoting pupils' learning. It thus differs from assessment designed primarily to serve the purposes of accountability, or of ranking, or of certifying competence" (Black, Harrison, Lee, Marshall, & Wiliam, 2004, p. 10 ).
In the literature, a number of instructional principles are suggested for promoting and improving assessment for learning, both at the school and classroom level (see, Black, Harrison, Lee, Marshall, & William, 2010; Wiliam, 2011) . As the measures in the present study focus on teacher feedback and explanation of goals, most relevant for the present study is the principles concerning feedback (Black et al., 2010) . According to the ARG, feedback should have an informative and descriptive form focusing on the purposes and the goals of learning. Furthermore, feedback should include the initial criteria in order for both students and teachers to gain a clear understanding of the progress towards the goals and to identify strategies to reach the desired learning goals (Black et al., 2010; Florez & Sammons, 2013) . Such feedback promotes a learning-centered environment, compared to practices were assignments are marked as right or wrong (Florez & Sammons, 2013) . The latter promoting social comparison and competition between students.
A vast number of studies reveal that assessment for learning relates to adaptive educational outcomes. For instance, Wiliam (1998a, 1998b) examined 580 articles and concluded that assessment for learning had a positive impact on students' learning, their self-regulation, as well as on students' motivation (Black & Wiliam, 1998a , 1998b . In addition, studies that are more specific have shown that assessment for learning (feedback) relates to perceptions of relatedness and intrinsic motivation (Pat-El, Tillema, & van Koppen, 2012) .
Based on previous findings, we anticipated assessment for learning to promote the students' perceptions of relevance of schoolwork, as well as the motivational and behavioral outcomes measured in the study. Furthermore, since assessment for learning theoretically overlap with conceptualizations of instrumental support (see, Federici & Skaalvik, 2014b) an interesting question for the study was if and to what degree assessment for learning correlated with the students' perceptions of emotional support.
Motivational Responses and Mastery Experience
We employed four measures related to or indicative of the students' achievement motivation: relevance of schoolwork, motivation, persistence, and mastery experience. The Pupil Survey defines relevance as the students' perceptions of the importance of schoolwork at the present and its relevance for future work and future goals in general. The formulation of the questions parallels with the constructs of utility value and importance value as described in expectancy-value theory (e.g., Eccles & Wigfield, 2002; Wigfield & Eccles, 1992) . Utility value, or usefulness, refers to how a task relates to current or future goals, for instance career goals, whereas importance value (also called attainment value) refers to how important it is to the individual to succeed on a task (Eccles & Wigfield, 2002; Wigfield, Tonks, & Klauda, 2009) . Studies exploring task values reveals that students' perceptions of utility and importance value predict motivation, effort, persistence and academic performance (e.g., Eccles, 2007; Harackiewicz, Rozek, Hulleman, & Hyde, 2012; Wang & Eccles, 2012) . Furthermore, teacher support has been shown to be positively associated with task values (Federici & Skaalvik, 2014a ).
The questions tapping students' motivation focus on interest and liking for schoolwork, a conceptualization of motivation found in the theoretical framework of self-determination theory. The theory defines intrinsic motivation as the inherent pleasure and satisfaction derived from engaging in an activity (Deci & Ryan, 1985) and a main postulate is that social factors promote intrinsic motivation via satisfaction of individuals' basic needs for autonomy, competence, and relatedness Ryan & Deci, 2006) . By stimulating these needs, teachers may increase the students' motivation for schoolwork. Recent studies show that teacher support is positively associated with intrinsic motivation (e.g., Federici & Skaalvik, 2014a; Federici & Skaalvik, 2014b Vol. 9, No. 10; 2016 total population (see, Wendelborg, Røe, Federici, & Caspersen, 2015) . The main purpose of the survey is to give students an opportunity to express themselves about key aspects of the school environment affecting learning and well-being (e.g., goal structures, instructional methods, social support, motivation, bullying). Another purpose of the survey is to provide an empirical basis that can inform the municipal authorities, school owners, and principals in their continuous work with developing the learning environment at schools. The survey consists of both compulsory questions, that vary between the levels (e.g., upper primary level, lower secondary level, and upper secondary level), and add-on questions. The latter, if chosen, are included at the school level.
The sample in the present study consisted of 44 702 students from 243 lower secondary schools (8th to 10th grade) and 36 secondary schools (11th to 13th grade) in Norway. There were 50.4% males and 49.6% females. The number of respondents differs from the total sample because the instrument for measuring numeracy (basic skill) is an add-on package. In addition, only students from 8th to 13th grade are opted to answer these questions. Table 1 shows the total number of respondents by grade and gender. Note. Percentages represents number of respondents by grade (columns).
Instruments
The present study used established measures from the Pupil Survey (see, Wendelborg et al., 2015) . As the survey is administrated in Norwegian, the examples of items represent translations into English. We would like to highlight that the primary objective of the Pupil Survey is to inform relevant actors and stakeholders in the educational system of aspects concerning the learning environment. The measures have been utilized since the last revision of the Pupil Survey in 2012 and therefore been subjected to both exploratory (EFA) and confirmatory (CFA) factor analyses, in addition to inspections of face validity and discriminant/convergent validity.
Three items measured the students' perceptions of the teachers as emotionally supportive. Examples of items are "I feel that my teachers care about me", and "I feel that my teachers treat me with respect". These items indirectly tap students' feeling of being liked and respected, which Goodenow and Grady (1993) recognizes as important requirements of feeling of belonging or relatedness. Thus, the scale may function as an indicator of teacher emotional support as experienced by the students. Cronbach's alpha for the scale was .87 and responses were given at a 5-point scale ranging from "None of the teachers" (1) to "All of the teachers" (5). Note that the response categories do not ask the respondents to rate the degree of perceived emotional support, but the number of teachers that provide such support. This measure therefore functions as an indicator of the learning environment or school culture by accounting for the number of teachers that provide social support. Also, one may hypothesize that the measure provides a less biased picture of the learning environment in that it asks the respondents to rate all the teachers in general and not a specific teacher.
Numeracy (basic skill) asks whether the students use mathematics in different subjects and contexts at school. Three items measured this construct. Examples of items are "We use mathematics in different subjects at school" 9, No. 10; 2016 and "I use mathematics to understand information in most subjects". The participants gave their responses on a 5-point scale ranging from "Not at all" (1) to "To a large degree" (5). Cronbach's alpha for the scale was .87.
We measured assessment for learning by means of four items. The instrument taps the students' perceptions of the degree to which teachers explain the learning goals and provide informative feedback, for instance related to assessments. The measure addresses aspects of instrumental support (e.g., Federici & Skaalvik, 2014a , 2014b . Examples of items are "Do the teachers explain in an understandable manner the objectives in different subjects?", "Do the teachers explain in a way that you understand how your work is evaluated?", and "Do the teachers tell you how you should work to improve your results?" The scale had a Cronbach's alpha of 0.84. Responses were given on a five-point scale ranging from "Not in any subjects" (1) to "In all subjects" (5).
Three items measured the students' perceptions of relevance of schoolwork. This measure parallels with the conceptualization of utility value and intrinsic value in expectancy-value theory (e.g., Wigfield & Cambria, 2010; Wigfield et al., 2009) . The scale had a Cronbach's alpha of 0.85. Examples of items are "What we learn at school is important", "The things I learn at school will be beneficial for me later in life", and "What I learn at school is important, regardless of what kind of job I get". The response categories were a 5-point scale ranging from "Absolutely disagree" (1) to "Absolutely agree" (5).
The students' motivation was measured by means of three items and focus on general feelings or attitudes toward schoolwork. Examples of items are "I am interested in learning at school" and "I like schoolwork". The scale had a Cronbach's alpha of 0.77 and the response categories were a 5-point scale ranging from "Not in any subjects/Not at all" (1) to "In all subjects/To a large degree" (5). Note that this measure is a composite of questions with different response categories. Therefore, one may question to what degree it functions as a scale or an index. Previous analyses Wendelborg et al., 2015) indicate that the measure function as a scale indicative of students' motivation.
Two items measured the students' perceptions of persistence. This measure is similar to common conceptualizations of effort (e.g., Federici & Skaalvik, 2014a) . The items are "I continue to work, even though the schoolwork is difficult" and "I prioritize to spend time on schoolwork, both at school and when I do homework". The participants gave their responses on a 5-point scale ranging from "Absolutely disagree/Not in any subjects" (1) to "Absolutely agree/In all subjects" (5). The internal consistency of the scale, measured as Cronbach's alpha, was .72.
Three items measured the students' perceptions of mastery experience. These items are related to Bandura`s conceptualizations of mastery experiences, the primary source of efficacy beliefs (e.g., Bandura, 1997 Bandura, , 2006b ). Examples of items are "When you get assignments at school that you are told to do on your own, how often do you manage these assignments at your own?" and "When the teacher present and explains unfamiliar material at school, how often do you understand what the teacher is explaining?" The Cronbach's alpha for the scale was .74. The participants gave their responses on a 5-point scale ranging from "Never" (1) to "Always" (5).
Data Analyses
The data in the present study were analyzed by means of descriptive statistics, zero order correlations, confirmatory factor analyses (CFA), and structural equation modeling (SEM) for latent variables. Initially, we descriptively explored the observed variables. We then tested a measurement model consisting of the constructs presented in Figure 1 by means of CFA. Finally, we investigated a model of the hypothesized relations between the variables by means of SEM. A key element of SEM is to assess whether the covariance matrix estimated is consistent with the sample covariance matrix. This consistency is investigated through different measures of goodness of fit statistics such as CFI, IFI, TLI, RMSEA, and the chi-square test (Hoyle, 2012; Kline, 2011; Tabachnick & Fidell, 2007) . For the CFI, IFI, and TLI indices, values above .90 are typically considered as acceptable, whereas values greater than .95 indicate a good fit (Hoyle, 2012; Hu & Bentler, 1999; Kline, 2011) . For well-specified models, a RMSEA of .06 or less reflects a good fit (Byrne, 2010; Tabachnick & Fidell, 2007) . Furthermore, since AMOS 23 does not provide standard errors (SE) and confidence intervals (CI) for all estimates, we performed a bootstrap analysis to estimate approximate SE and CI for the indirect and total effects. As the bootstrap method requires complete data (Arbuckle, 2009), we used an imputed dataset (Table 4) which we obtained by using the Expectation Maximization (EM) imputation option in IBM SPSS Statistics 23. There were no practical differences in the estimates when we compared the original dataset with the imputed dataset.
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International Education Studies Vol. 9, No. 10; 2016 Table 2 shows zero order correlations between the study variables as well as the possible maximum scores, statistical means, standard deviations, and Cronbach's alphas. The scales measuring aspects of the learning environment (emotional support, numeracy, and assessment for learning) were low to moderate correlated (from .290 to .580). They were also moderate correlated with the motivational variables (relevance, motivation, and persistence) and the students' perceptions of mastery experiences (from .259 to 508). In general, numeracy has the weakest correlations with the other variables in the study. Furthermore, the correlations indicate a weak decline in all variables with increasing grade (age). Finally, there were only weak correlations between gender and the other variables. The strongest and negative correlations were with numeracy (-.151) and assessment for learning (-.113) indicating that males tend to score higher than females on these variables.
Results
Correlations and Descriptive Statistics
To further explore the relations between the variables in the study and investigate possible differences in structural weights between lower and upper secondary school (group comparison), we tested the theoretical model presented in Figure 1 by means of confirmatory factor analysis and structural equation modeling. Note. Observed variables. All correlations are significant at p < .001. Boys = 0, girls = 1.
Confirmatory Factor Analysis and the Structural Model
The confirmatory factor analysis included the students' perceptions of emotional support, numeracy, assessment for learning, relevance, motivation, persistence, and mastery experiences. None of the error variances were allowed to correlate. The model had good fit to the data (χ2 (84, N = 44 702) = 18 673.11, p < .001, CMIN/DF = 111.149, RMSEA = 0.050, IFI = 0.962, TLI = 0.947, and CFI = 0.962). All factor loadings were significant at p < .001. Table 3 shows the correlations between the latent variables.
The correlations between the latent variables shows similar pattern as those in Table 2 . As expected, the correlations in Table 3 are stronger than those obtained using the observed scales. This is due to the removal of error variance when modeling latent constructs (Byrne, 2010; Tabachnick & Fidell, 2007) .
ies.ccsenet. Vol. 9, No. 10; 2016 secondary students was between assessment for learning and relevance (β = .29, p < .001). Emotional support positively and directly predicted motivation (β = .31 and .32, p < .001) and mastery experiences (β = .09 and .15, p < .001), whereas assessment for learning was directly related to mastery experience (β = .21 and .23, p < .001). For numeracy, there was only a direct relation to relevance (β = .21 and .21, p < .001). Furthermore, there was a moderate to strong relation between relevance and motivation for both lower and upper secondary students (β = .46 and .48, p < .001) and a negative weak relation from relevance to persistence. There was a strong relation from motivation to persistence (β = .86 and .92, p < .001). Finally, persistence predicted mastery experience with β = .62 and .54, p < .001. Taken together, the exogenous variables explained 58% (lower secondary school) and 50% (upper secondary school) of the variance in mastery experience, respectively.
As shown in Table 4 , similar patterns as with the direct relations appear (Figure 2) . The bias-corrected bootstrap procedure indicates that all indirect and total effects are significant at p < .01. The strongest indirect effects are from motivation to mastery experiences and from relevance to persistence. Indicating that motivation indirectly affects mastery experiences through persistence, and relevance through motivation, respectively. 
Discussion
The present study explored a theoretical model of relations between students' perceptions of aspects of the learning environment and their perceived relevance of schoolwork, motivation, persistence, and mastery experience. The correlations between the three contextual aspects varied from moderate to strong, with the strongest correlation being between emotional support and assessment for learning. Furthermore, and in accordance with our expectations, the three aspects of the learning environment were positively related to the outcome variables included in the study. However, the relations were almost entirely indirect, mediated through relevance and motivation.
An interesting finding from both the descriptive analyses and model testing was the strong correlation between emotional support and assessment for learning. As previously noted, assessment for learning parallel definitions of instrumental support, typically conceptualized as students' perceptions of their teachers' provision of instrumental resources, practical help, and feedback directed towards their learning goals (House, 1981; Malecki & Demaray, 2003) . Previous studies indicate moderate to strong correlations between emotional and instrumental support (e.g., Federici & Skaalvik, 2014b) . One interpretation of the correlation between emotional support and assessment for learning may therefore be that teachers who care the most for the individual students tend to provide both emotional support and instrumental feedback. That is, these teachers care for both the individual student's well-being and their progress in school. Such an interpretation represents an explanation in terms of teacher characteristics. An alternative interpretation in terms of student perception is that teachers who facilitate for assessment for learning are also perceived as emotionally supportive. By helping the students understand and providing them with guidance towards learning goals, the teachers may facilitate for students to gain mastery experiences. This may lead the students to perceive the teachers as warm, friendly, and caring, which characterizes emotional support. Such an interpretation also contributes to explain the direct relation from assessment for learning to mastery experiences in the structural model.
There were direct relations from the students' perceptions of the three aspects of the learning environment to perceived relevance of schoolwork, respectively. A reasonable assumption is that teacher emotional support and successful implementation of principles related to assessment for learning facilitate student understanding and interest for school tasks. For instance, one could expect that students receiving support and guidance gain more mastery expectations, which is a major source of motivation (Bandura, 2006a) . Thus, adaptive support and assessment for learning may result in increased enjoyment of working with school assignments, promoting the students' perceptions of relevance, motivation, and their mastery experiences. However, despite the moderate correlation between assessment for learning and motivation, the testing of the theoretical model only revealed an indirect relation between these concepts. This may be due to task specific nature of assessment for learning and indicate that teacher instrumental and informative feedback is especially valuable for students' motivation if it promotes their perceived relevance of schoolwork. On the other hand, emotional support both directly and indirectly predicted motivation and mastery experiences, indicating that teachers' general provisions of warmth and respect promote adaptive functioning in a more general manner.
Numeracy, conceptualized as the students' perceptions of the degree to which they use mathematics across different contexts, were directly related to relevance but only indirectly related to motivation, persistence, and mastery experience. In general, these indirect effects were small. One interpretation of the direct relation is that the measure taps the students' perceptions of the degree to which teachers implement the use of mathematics across subjects, an aspect of the learning environment at the school. Successful implementation may lead to increased perceptions of relevance of schoolwork. An alternative interpretation is that the questions tap the students' numeracy skills. That is, it measures the students' capacity to formulate, employ, and interpret mathematics in different contexts, regardless of actual characteristics of the learning environment. We believe that both interpretations are plausible and suggest an investigation of the validity of the instrument in future research. Regardless of this uncertainty concerning validity, the results reveal a moderate correlation between numeracy, relevance, and the motivational constructs, respectively, indicating that teachers should strive to promote students acquisition of this skill.
International Education Studies Vol. 9, No. 10; 2016 As expected, there were moderate to strong correlations between the outcome variables. However, a surprising result from the model testing was the negative relation between relevance and persistence. A possible reason for this finding may be due to the strong mutual correlation between relevance, motivation, and persistence, respectively. When controlling for the shared variance in the structural model, relevance primarily affected motivation whereas the remaining unexplained variance in relevance affected persistence, the latter considered as noise. An interpretation may therefore be that relevance exerts its primary influence on persistence and mastery experiences mediated through motivation. Theoretically, this is a logical causal ordering of the constructs since persistence and mastery experiences are indicators or related to motivated behavior. Thus, this may also explain the lack of a direct effect from motivation to mastery experiences.
The multiple group analysis indicated that the imposing of restrictions of equal structural weights across the groups contributed to a significant worsening of overall model fit. Thus, the strength of the coefficients between the constructs in the structural model differed between lower secondary school and upper secondary school. In general, an inspection of the weights indicates small differences, with the most notable difference being the relation between emotional support and relevance. This finding is similar of those found in previous studies, indicating that with increasing grade level, students perceive their teachers as less emotional supportive or less important for achievement related outcomes (e.g., E. M. Skaalvik & S. Skaalvik, 2013) . Paradoxically, increasing age is associated with assignments that are more demanding and a more realistic perception of academic self-concept. Thus, older students should theoretically need even more support. An explanation of this decrease may be due to organizational differences between lower secondary school and upper secondary school. For instance, students in upper secondary school have to relate to a greater number of teachers compared to students in lower secondary school. Another explanation may be that adolescents with increasing age seek peer support rather than teacher support. However, these are merely speculations and should be investigated in future research
The present study adds to our understanding of how to work with the learning environment. In general, the study demonstrates that students' perceptions of emotional support, numeracy, and assessment for learning relate to how they perceive the relevance of schoolwork, their motivation, and their achievement related behaviors. These finding supports a range of recent research that shows the importance of teachers' behaviors and instructional practices, such as providing support. Moreover, the study indicates that implementation of assessment for learning directly promotes students' perceptions of relevance and mastery experiences. A practical implication of the study is that schools should promote teacher practices focusing on meaningful aspects of the learning activities and let students solve real-world assignments, promoting adaption of basic skills. In addition, teachers should provide both emotional support and adaptive feedback tied to learning goals. Such practices may increase students' perceptions of the usefulness of working with schoolwork and thus increasing their motivation and mastery experience.
We used cross-sectional data in the present study. Thus, the regression coefficients merely reveal relations between the constructs when controlling for all of the variables in the model. Of note, the data do not support interpretations of the results in causal terms, even though our interpretations are based on theoretical analyses. Longitudinal studies of the same constructs should be conducted. Moreover, the three aspects of the learning environment represent students' perceptions. In future studies, such measures should be combined with data collected in a more objective manner, for instance observations of teachers' behaviors and instructional practices. Finally, the concepts investigated in this study do not operate in isolation from other determinants of students' motivational and behavioral responses. In future research, other constructs should be explored in relation to those included in the current study. 
